Clinical data have been correlated with heart muscle biopsy findings in 183 patients undergoing operation for mitral stenosis. It was not possible to relate the finding of Aschoff lesions to the usual clinical or laboratory evidences of rheumatic carditis, although older patients and those exhibiting auricular fibrillation were least likely to be histologically "active." The possible significance of these findings is discussed.
T HE SURGICAL treatment of mitral stenosis has provided, for the first time, biopsy material from the hearts of a large number of living rheumatic individuals. Histologic finding of Aschoff lesions in these specimens was mentioned in an article from this laboratory in 1951.' Since that time other reports have described the pathologic findings and have attempted, in some instances, to relate the "positive" biopsy to certain features of the patients' illness. [2] [3] [4] [5] This opportunity to correlate pathologic findings in vivo with the clinical state of the patient is important. It may lead to information regarding the vexing questions of subclinical rheumatic activity in patients with chronic rheumatic heart disease, and the significance of the Aschoff body as representing rheumatic activity. Furthermore, it is important to determine whether the presence of these Aschoff lesions influences the operative and postoperative course of patients, in relation to mortality or other complications. The present study is concerned with a correla-tion of clinical features with histologic findings. The details of the morphologic changes are reported separately.6 METHODS All biopsies of the left auricular appendage taken at the time of mitral valve surgery between Dec. 2, 1949 and July 1, 1952 were reviewed by the pathologists, Drs. J. P. Decker, C. Van Z. Hawn and S. L. Robbins. This material was classified according to the presence and number of Aschoff lesions, with a notation as to presence or absence of intraauricular thrombus. Of this consecutive series of 223 biopsies, 17 were excluded because of inadequate size of the specimen or for other technical reasons. It was also necessary to exclude 23 more patients because their clinical records were unsatisfactory or not readily available. The remaining 183 records were tabulated and the findings entered on punch cards. It is understood that unless otherwise specified, positive biopsy refers to the finding of Aschoff lesions in any degree, whether graded 1, 2, or 3 plus.
RESULTS (TABLES 1 AND 2)
The detailed pathologic findings have been reported in another communication.6 From that study it was found that 45.4 per cent of left auricular biopsy specimens contained Aschoff lesions indistinguishable from those found in hearts of patients dying with clinical rheumatic fever. This was despite the fact that at that time patients with clinically obvious active rheumatic fever were not sent to Circulation, Volume VIII, September, 1953 3  15  23  25  40  77   7  18  9  14  30  37  7  6  42  0  1  12  20  43  60   8   12  40  1  2  2  22  45  56  5  8  42  1  2  8  1  6  9  4  6  7  4  6  10  1  5  21  2  7  13  4  4  4  0  0  4  2  5  4  4  5  11  0  4  2  4  5  7  0  0  0  13  32  57  14  23  43  9  19  38  9  19  28  2  4  5  6  21  24  17  27  59  3  6  12  7  25  34  17  27  49  1  1  7  11  17  47  12  33  43  4  2  1  11  22  40  15  25  42  1  3  3  13  24  39  15  29  55  0  2  6 surgery. Furthermore, a comparison of these biopsy findings with more conventional autopsy sections of the heart in 21 patients who died, showed sufficiently close correlation to validate the left auricular appendage as an adequate site for histologic evaluation of Aschoff bodies.
Forty-one of these patients were operated at the Boston City Hospital and 142 at the Peter Bent Brigham Hospital. The percentage of positive biopsies was similar (Boston City Hospital 43.9 per cent and Peter Bent Brigham Hospital 45.8 per cent).
An arrangement of patients according to age group showed a progressive decline in percentage of positive biopsies with advancing age ( fig. 1 ). Thus 73 per cent of patients aged 20 to 30 showed Aschoff lesions as against only 8 per cent of those past 50. For purposes of analysis, the patients have been divided into two groups, 104 "young" patients aged 20 to 39, and 77 "old" patients 40 years and above. The difference in percentage of positive biopsies between the two groups is highly significant. per cent had positive biopsies, as against 33.3 per cent for the males. The difference is barely significant, yet the figures are remarkably consistent for the two hospital groups: 50 per cent and 35 per cent for Boston City Hospital, 51.5 per cent and 32.5 per cent for Peter Bent Brigham Hospital. It is not possible to attribute this difference entirely to age (females 37.6 years mean, males 39.2 years mean), or to rhythm (females 50 per cent and males 42 per cent normal sinus rhythm).
Tabulation of histologic findings against date of operation disclosed no obvious seasonal variation in prevalence of the Aschoff lesion. It would appear unlikely, then, that these lesions were associated necessarily with recent streptococcal infection prior to surgery.
After the patients' age, the second major factor concerned with the presence of Aschoff decrease with advancing age remains evident throughout. In an attempt to evaluate the effect of fibrillation independent of age, four-fold contingency tables have been set up for rhythm vs. biopsy diagnosis for both "young" and "old" groups of patients. The association is highly significant for both groups, and is compatible with some inverse relation-ship with auricular fibrillation apart from chronologic age of the patient.* Individuals showing any of the following * Two patients are excluded from the grand total of 183 because of missing electrocardiograms. However, both of these were females with positive biopsies, both with clinically regular rhythm and presystolic accentuation of the mitral diastolic murmur. factors were found to have a significantly lower percentage of positive biopsies: a history of pulmonary or peripheral embolus, palpable enlargement of the liver, venous pressure greater than 120 mm. saline, prolonged circulation time (Decholin 16 seconds, magnesium sulfate 19 seconds), or radiologic evidence of cardiac enlargement. However, a breakdown of all of the items according to heart rhythm shows that the lower incidence holds only for patients in each category who were fibrillating, whereas those in normal sinus rhythm had no difference in percentage of positive biopsies from the series as a whole. It is to be emphasized that measurement of heart size by radiologic methods represented in each instance a single observation, and did not take into account changes in heart size over a period of time. 7 1
It is conceivable that the relationship between fibrillation and biopsy might be due solely to duration of the rheumatic process, for example, that a young person with auricular fibrillation has had his disease longer than a patient of comparable age in normal sinus rhythm. In 46 patients some estimate of duration of auricular fibrillation was available. Eight of these patients had positive biopsies; of these, three had been fibrillating one year or less, one had been fibrillating two years, one four years, one nine years, and two 20 years or longer. Among 106 patients able to remember and date an attack of rheumatic fever, there occurred a similar lack of clear relationship between time since last known rheumatic attack and the presence of Aschoff lesions.
Apart from the significance of rhythm, the electrocardiogram did not provide a clue to "activity." Prolongation of the P-R interval was found in 14 instances; of these, eight had positive biopsies (57.1 per cent), a relationship not appreciably different from the group as a whole. Some of these instances of partial auriculoventricular block may have been related to digitalis since all but one of these 14 patients were digitalized; however, the one undigitalized patient had a negative biopsy despite a P-R interval of 0.24 second.
The Q-T interval was measured and corrected by a modification of the Taran technic" in 39 patients of the Boston City Hospital group, with a finding of no significant difference in Bazett's K between the positive and negative groups (mean K was 0.370 and 0.368 second respectively). Thirty-five of the 39 patients mere digitalized, so that some abnormal prolongation might ( onceivably have been disguised by digitalis. Also, K w-as never greatly prolonged, in no instance exceeding 0.435 second.
Erythrocyte sedimentation rate (Wintrobe) was performed routinely. It was not found to be of value, whether normal or markedly elevated. This is at variance with a recent report by Sabiston and Follis.5 Since hepatic con- On many occasions the surgeon recorded an opinion as to the presence of grossly palpable clot within the auricle at the time of cardiotomy. As might be expected because of the association with fibrillation, presence of a surgically evident thrombus reduced the likelihood of a positive biopsy considerably. The presence of histologic clot within the biopsy specimen was found to have a similar association.6 There were too few instances of thrombus in the presence of normal sinus rhythm to permit an evaluation of the effect of thrombus independent of auricular fibrillation.
There was no significant difference in biopsy findings in patients with a preoperative diagnosis of pure mitral stenosis as contrasted with those thought to have some degree of mitral regurgitation or lesion of other valves. Similarly there was no difference when compared according to anatomic diagnosis established at operation.
For purposes of estimating surgical prognosis, all patients were classified preoperatively into one of four classes according to the criteria of Harken and his associates.9 Group IV, the "terminal" group, had a significantly lower percentage of positive biopsies than had group III (23.6 per cent and 54.1 per cent, respectively). As previously stated, it can be shown that this difference holds only for the older patients with auricular fibrillation of group IV. There were three positive out of five biopsies in group II, but the number is too small to be of significance. No group I patients have been operated.
The final observation of major importance from the standpoint of surgical treatment of these patients is the incidence of operative and postoperative complications according to biopsy. As can be seen from the table, there is no higher incidence of operative complications or mortality in the positive group. COMMENT For many years it has been appreciated that a significant proportion of rheumatic hearts at autopsy examination show clinically unsuspected evidences of rheumatic "activity" as manifested by Aschoff lesions.'0-'2 Furthermore, it is evident from autopsy series in which age is included that the frequency of occurrence of the Our studies have demonstrated a lower incidence of positive biopsies in patients with auricular fibrillation. Fibrillation correlates well with the presence of intra-auricular thrombus, and from the available data, there is no way of evaluating the effect of fibrillation or thrombus independently of one another. However, it has been stated in the past'4' 1 that thrombus within the auricle is uncommonly found in hearts showing Aschoff lesions, so that an inverse relationship with auricular fibrillation might have been suspected. Such autopsy reports as are available do not provide sufficient clinical data for a direct correlation between rhythm and thrombus formation.
Although none of these findings is unique, it is still noteworthy that these instances of unsuspected "activity" occurred in a series of patients in which careful elimination of clinically active individuals was carried out; this was not done in the reported autopsy series. The difficulty of clinical evaluation of activity is illustrated by the following observation: although no patient was operated at a time when definite rheumatic fever was evident, there were several instances in which one or more experienced observers were exceedingly suspicious of active rheumatic carditis at some time during the preoperative hospital course. The over-all incidence of nine positive biopsies in this small group of 17 patients (52.9 per cent) is essentially the same as for the total series. It is of interest that in three cases, full courses of corticotropin (ACTH) or cortisone had been administered during preoperative hospitalization for presumed active carditis. Biopsy in these three cases was negative, and was positive in a fourth patient who had received an unknown amount of cortisone six months earlier.
As has been seen, the biopsy finding can be predicted with fair statistical accuracy only when the age of the patient falls toward one or the other extreme, and then only when related to the cardiac rhythm. It is evident that other clinical data (including some of the more popular tests for rheumatic fever) are not useful in this regard. In addition, the Aschoff lesion is not associated with any increase in operative mortality or morbidity in contrast to what might be expected in the case of clinically active rheumatic fever. For practical purposes, it would appear that histologically active patients do as well as the rest, if not better. For this reason, in the absence of definite clinical evidence of activity, positive biopsy alone has not been considered adequate cause to alter in any way the routine postoperative management of these patients. Whether such an attitude is indeed correct will depend upon the result of long-term follow-up studies that are being carried on. There are, however, no findings in the present study which would justify surgical treatment in patients with clinically obvious rheumatic carditis.
The most difficult task of all is to attempt to explain the significance of these biopsy findings in relation to clinical rheumatic fever. There is nothing in the present communication either to prove or disprove a relationship between Aschoff lesions and a continuing active rheumatic state. If this state truly represents "smoldering" rheumatic carditis, then the currently available clinical technics are not specific enough to demonstrate it. Further light on this problem might be shed by similar studies of hearts afflicted with other forms of rheumatic valvular disease. The present report does not justify any conclusions concerning the clinical diagnosis of rheumatic carditis and its relation to use of adrenal steroid therapy.
SUMMARY
The records of 183 patients operated upon for mitral stenosis have been reviewed. Biopsy of the left auricular appendage was provided by this operation. Forty-five per cent of these biopsies contained Aschoff lesions, although all patients with clinically obvious active rheumatic fever had been eliminated prior to surgery.
Review of the clinical records of these patients failed to show any definite correlation between Aschoff bodies and the usual clinical or laboratory criteria of rheumatic activity (for example, high sedimentation rate, elevated antistreptolysin-O titer, and prolonged P-R or Q-T interval). There was, however, a progressive decline in percentage of positive biopsies with advancing age. In addition, there was a lower percentage of positive biopsies in patients with auricular fibrillation in all age groups, as well as in those hearts showing histologic evidence of auricular thrombus. The Aschoff lesions did not show seasonal variation. The significance of these findings with respect to the management of these patients and to clinical rheumatic fever is discussed.
SUMARIO ESPAROL Los datos clinicos han sido correlacionados a los hallazgos de biopsia del muisculo cardiaco en 183 pacientes que fueron sometidos a la operacion para estenosis mitral. No fue posible relacionar los hallazgos de lesiones de Aschoff a la evidencia usual clinica y de laboratorio de carditis reumaftica, aunque pacientes mayores y aquellos que sufrian con fibrilacion auricular fueron los menos probables de mostrar actividad histologica. El posible significado de estos hallazgos se discute.
